Objective: Health professionals are paying increased attention to issues of global health. However, there are no current competency assessment tools appropriate for evaluating their competency in global health. This study aims to assess the validity and reliability of a global health competency survey for different health disciplines.
Introduction
Health inequalities between and within countries have increased in recent years (CSDH-Commission on Social Determinants of Health, 2008) , due in part to the various impacts of globalization on social determinants of health, including health systems (Globalization Knowledge Network, 2011) . Political and economic instabilities, climate change, urbanization, labour market insecurities and shifts in gender roles (despite persisting gender inequalities) are some examples of globalization-related factors that impact health and health systems worldwide (Brewer et al., 2009) . Students in Canada and the United States are becoming progressively more interested in global health issues (Hagopian et al., 2008; Redwood-Campbell et al., 2011) . This interest has resulted in a proliferation of electives, training and workshops focusing on global health and in programs, institutes and departments in North American and European universities developing global health initiatives (Hagopian et al., 2008) . Existing literature on global health focuses largely on the new epidemiological challenges produced by the growth in international trade, travel, and immigration, and little has been written on the question of what global health ought to comprise (Hagopian et al., 2008; Urkin & Henkin, 2001; Nelson et al., 2008; Reed, 2006; Battat et al., 2010) . Although there is no consensus on a definition of global health, for this paper we use a broad definition which is expansive enough to incorporate most elements identified by global health scholars: "Global health is an area for study, research, and practice that places a priority on improving health and achieving equity in health for all people worldwide" (Koplan et al., 2009) . This definition implies a range of social, political and economic actors, interventions and disciplines; however, our interest lies in those disciplines working within health care settings, and the extent to which they have competencies in global health.
Existing literature suggests that global health competence for health professionals extends beyond clinical skills to incorporate, at a minimum, abilities to work in remote areas and settings with limited resources (Orbinski, 2008; Mill et al., 2010) . Present global health training curricula often aim to improve students' understanding of travel medicine, the global burden of disease, health care disparities, immigrant health, health systems and primary care, as well as teaching them the skills to work with socially disadvantaged populations. Nonetheless, there is no consensus among schools and disciplines on what competencies are adequate for global health (Battat et al., 2010; Evert, 2006; Drain et al., 2007; Fox et al., 2007; Evert et al., 2007; Parsi & List, 2008) .
A survey of global health curricula in 17 Canadian medical schools carried out during the, 2005 and, 2006 found that there was a growing demand for global health training, but that the training programs were not responding satisfactorily (Izadnegahdar et al., 2008) . Most training programs focused on international electives and only 30% of the schools prepared their students for their overseas practice (Izadnegahdar et al., 2008) . At the same time that inadequacies in global health curricula were being documented, the need to expand health professionals' knowledge of global health was increasing. In 2008, the Canadian Nurses Association, for example, recognized the need to develop nursing leadership in global health and educational programs to support global health education and international exchanges (Tyer-Viola et al., 2009 ). The World Confederation for Physical Therapy (WCPT) began carrying out several programs and projects for physiotherapists working overseas, as well as supporting international campaigns to endorse the contribution of the profession within global health (World Confederation for Physical Therapy, 2010). Given this interest, how should health professions be prepared in their training for work in the area of global health? Are there unique competency for such work?
To answer these questions and to improve our understanding of global health competencies we surveyed students enrolled in four health disciplines: family physicians, nurses, physiotherapists and occupational therapists. To our knowledge, there was no existing standard questionnaire to measure global health competencies in different disciplines. The instruments identified in the literature measured actual and perceived resident physician knowledge of underserved patient populations in the United States (Wieland et al., 2010) , and global health competencies for medical students who participated in overseas electives (Augustincic, 2011) . The previous surveys, apart from their focus on one health discipline only, neglected to measure some domains that our review of recent literature on global health identified as potentially important in an assessment of global health competencies. The cross-disciplinary focus of our survey reflects the complex nature of global health itself, with its emphasis on worldwide health issues and the need for interdisciplinary collaborations. This paper describes the development and the assessment of validity and reliability of a global health competencies instrument.
Methods
Our questionnaire development involved six stages: item selection; a study of the population and setting; survey administration and data collection; analysis of face and content validity; and Exploratory Factor Analysis (EFA) and reliability measurements. We conducted a small pilot test with 36 participants, and then distributed the revised final version of the questionnaire to our full survey population.
Selecting Items
To ensure that all important global health domains were covered, we identified candidate items for the Global Health Competencies (GHC)survey from 4 sources: (a) literature review of instruments used to measure competencies related to global health and health equity for health professionals; b) in-person consultation with six global health and health equity experts; c) on-line consultation with 10 experts in education and global health from different disciplines; d) items from a global health competencies skills survey for medical students (Augustincic, 2011) which used the framework for global health in family medicine (Redwood-Campbell et al., 2011) and the Canadian Medical Education Directives for Specialists (CanMEDS) competency (Frank, 2005) ; and e) a validated questionnaire used to measure actual and perceived resident physician knowledge of underserved patient populations in the United States that was adapted to the Canadian population (Wieland et al., 2010) .
Population and Setting
A total of, 2060 students and residents in five universities within Ontario, Canada were invited to participate in the Global Health competencies online survey. We chose Ontario because it is the country's most populous and ethnoculturally diverse province, with the highest proportion of immigrants (Townson, 2009 ) ethnocultural diversity and immigration being defining two aspects of contemporary globalization and, hence, global health. The students were from different disciplines: nursing, physiotherapy, and occupational therapy and family medicine residency programs. The inclusion criteria were: (a) must be a student from the University of Ottawa, University of Toronto, Queen's University, Western University, or McMaster University; b) must be 18 years or older; c) must be a 1st year student from a master's program in physiotherapyor occupational therapy, or in the last year of a nursing undergraduate program, or a 1st year resident in a family medicine residency program; d) must provide online informed consent.
Survey Administration and Data Collection
Students were recruited by e-mail through the directors or coordinators of their programs. They received a brief explanation about the study and a web link to access the online survey and consent form. Online surveys have demonstrated superiority over postal surveys in several ways, especially in response speed, response rate and cost efficiency (Sheehan, 2001; VanGeest & Johnson, 2011) . Reminders were sent after, 2 and 4 weeks. Data collection periods in each program ranged from one to two months. Data was collected from April, 2011 until October, 2011.
Validity
Validity is defined as the ability of an instrument to measure what it is purported to measure (Swiontkowski et al., 1999) Face validity concerns whether or not the instrument appears to potential test takers to be assessing what it intended to measure (Streiner & Norman, 2005) . Content validity reflects the extent to which the measures cover the domains adequately (Streiner & Norman, 2005) . We assessed content validity with experts' opinions, as well as ceiling and floor effects. A floor effect occurs when the respondents provide the lowest possible score for all or almost all items and receive the least desirable score (the proportion of subjects getting the lowest possible score). With a ceiling effect, the opposite occurs: the respondents report the highest score and receive the most desirable score (the proportion of subjects getting the highest possible score) (Stucki et al., 1995) . An assessment with good content validity should have few categories with ceiling or floor effects.
Exploratory Factor Analysis (EFA)
Factor analysis was used to identify how many categories were sufficient to gather information contained in the original set of statements, and to explore the interrelationship among the original set of variables (De Villes, 2012) . We used exploratory factor analysis to identify the number of common factors influencing a set of measures. Additionally, EFA was used to examine the strength of the relationship between each factor and each observed measure of the GHC survey.
Factor analysis was conducted using principal factor analysis with varimax rotation. First, a sample size of 348 students was included for factor analysis (a ratio of at least five subjects for each one of the variables is recommended). Second, a correlation matrix was developed to determine correlations of r=0.3 or greater. The cut-off point for retained factors used the Kaiser eigenvalue greater than one and Cattell's scree test rules. In case of disagreement the eigenvalue nearest to 1 was used to define the cut-off point. Finally, within the factors, retained items were selected based on factor loads higher than 0.4 and uniqueness lower than 0.6.
Reliability: Internal Consistency
Internal consistency permits judgment of the reliability of the questionnaire by estimating how well items within a domain fit together (Streiner & Norman, 2005) . Internal consistency is based on a single administration of the survey (Streiner & Norman, 2005 ). Cronbach's alpha was used to assess the internal consistency of our multi-item instrument. Items with item-total correlation values less than 0.2 were removed. We considered alpha values to be greater than 0.70 as a standard for adequate reliability of the questionnaire (Swiontkowski et al., 1999; Martin et al., 1997) .
Data analysis Procedures
Data from the completed surveys were analyzed using the Statistical Package for the Social Sciences (SPSS) software (version 19). Analysis was performed in two steps. Firstly, we described the study participants with www.ccsenet.org/gjhs Global Journal of Health Science Vol. 5, No. 1; descriptive statistics. Secondly, we analyzed the psychometric proprieties-reliability (internal consistency of the survey). Other psychometric proprieties that were evaluated include face and content validity.
Results

Questionnaire Development and Pretesting
The item selection phase resulted in 86 items relevant to assess global health competencies. Pretesting was conducted to ensure the feasibility of administration. Participants were selected from universities across Canada. In total, thirty six students participated in the pilot testing (5 family physician residents, 6 nursing, 19 physiotherapy, and 6 occupational therapy students).
Reviewers were asked to comment about the content of the questions, difficulty in understanding the questions, response categories for the questions, the logical sequencing of the items, and to report how much time they spent to complete the survey.
Item Reduction and Finalization of Items
Information from the pretesting was used in the process described by Hyland (Hyland et al., 1991) to reduce the number of items, eventually leading to 34 global health competencies items, and 8 demographic items. The items were further reduced after evaluating the reliability of the questionnaire, resulting in 22 global health competencies items, plus 8 demographic questions. Studies have demonstrated that short questionnaires improve response rate (Kellerman & Herold, 2001 ). Overlapping concepts (in this case we took out complicated wording questions) and responses with similar content and percentage; Questions related to didactic methods were excluded because the main propose of the survey is assessing GH competency. Accessing tools could be better addressed in another study after the analysis of the survey and maybe with qualitative methods considering the particularities of each universities resources and students learning preferences. The rationale for excluding items from the survey is discussed in 
Study Participants
The survey was sent to, 2060 students, of whom 465 agreed to participate (response rate of, 22.6%). Surveys returned without information about the participant's program of study were excluded from the analysis, leaving a total of 429: 166 family physician residents, and 97 nursing, 68 physiotherapy and 98 occupational therapy students. A survey response rate review demonstrated that survey responses have been decreasing in past decades (Sheehan, 2001) . Our study has an average response rate compared with other studies with similar population (VanGeest & Johnson, 2011; Vangeest et al., 2007) . Participants for this study were recruited from five universities in Ontario, Canada. The highest response rate was from McMaster University (30.3 %); 82.1% of respondents were female and the majority of the respondents were family physician residents (38.7%). The respondents' average age was, 26 years (range, 20 to 53years). Most respondents were predominately white (69.2%); were raised by parents who earned $80,001 or more (38.2%), and were fluent in only one language (42.7%) ( Table 3) . 
Face and Content Validity
Face and content validity of the GHC survey was assessed by convening an expert panel that consisted of 6 global health and health equity experts and 10 experts in education and global health (3 nurses, 1 physiotherapist, 3 occupational therapists and 3 family physicians). The panel assessed the relevance of the included items and suggested additional questions, revisions to the wording of existing questions, and revisions to the sequencing and responses of some items. The intent of this exercise was to eliminate any items that were unclear or too long for participants to complete. After making the recommended changes, we returned the questionnaire for a final approval from the panel of experts.
Although there is no a consensus of cut-off point for ceiling and floor effect (Eechaute et al., 2007) , many studies consider floor and ceiling effects will occur when more than one third of the total population has either the best or worst scores, respectively (> 33%) (Eechaute et al., 2007; Barber-Westin et al., 1999) . A floor effect was found in one variable (racial/ethnic disparities; 36.1%); seven of the twenty-two variables performed the best (between 34% and 59.6%). For the overall rating score, no participants had a floor or ceiling effect (Table  4) . 
Factor Analysis
Five factors accounted for 95% variance (Table 5 ). The scree plot to determine the numbers of factors to be retained is showed in Figure 1 . The items with the highest loadings for factor 1 were: "language barrier", "income and health", "work and health", "Socioeconomic position (SEP) and impact on health", "housing and health", "SEP and environmental health", "SEP and food security", and "health outcome disparities"; for factor, 2: "social determinants of health", "cultural competency", "access to clean water", "human rights" and "global health institutions"; factor 3: "listening", "patient background"," discuss sensitive issues" and "identify needs"; factor 4: "racial/ethnic disparities", "race and clinical decision making", and "gender and access to health care"; and for factor 5: "health risks" and "communicable diseases" (Table 6 ). 
Internal Consistency
Internal consistency of the GHC Survey was calculated using Cronbach's alpha coefficient, which provides information regarding the strength of inter-item correlation. The reliability analysis of the 22 items obtained a Cronbach's alpha coefficient of 0.862 (Table 7) . 
Discussion
Face and content validity of the Global Health Competencies Survey were considered adequate according to the panel of experts. The reviewed and approved questionnaire covered the most relevant topics of the global health literature. For content validity, we found one floor effect and few ceiling effects and for overall rating scale we did not find floor or ceiling effects. According to the literature, good content validity is considered when few floor or ceiling effects are found (De Villes, 2012) .
The factor analysis confirmed the factor structure of the scale. Five factors were included in the final scale: confidence level in socioeconomic positions and its impact in health outcomes and questions associated with health disparities; social determinants of health; global health skills to work with patients with different backgrounds and characteristics; health disparities; and travel and migration. These global health topics included in the final scale are consistent with our literature review (Battat et al., 2010; Evert et al., 2007) . The internal consistency of the GHC Survey was assessed with Cronbach's alpha. The results indicated that the GHC Survey had good internal consistency (>0.8) for the entire questionnaire including the five factors and all items discriminated well.
The findings of this study showed that the GHC Survey is an appropriate tool for measuring global health competencies in family physician residents, and nursing, physiotherapy and occupational therapy students, and perhaps other health disciplines as well. It is reliable, and it provides a broad range of relevant items capable to measure confidence level in relevant global health issues, global health skills and learning needs in global health.
Implications for Research Use
The GHC Survey has practical utility in research and policy in several ways. The survey can identify knowledge gaps in global health education; contribute to faculties and educators in identifying gaps in their programs; assist in addressing changes in global health education leading to improved training programs; contribute to reduced www.ccsenet.org/gjhs Global Journal of Health Science Vol. 5, No. 1; health inequities by helping to improve global health skills in students' and residents' curricula in global health; and address the need for a tools to measure global health competency and open directions for the use and upgrading of this tool. We suggest that educators administer the survey during the first half of a program, as it would help identify progress and highlight unmet learning needs that could potentially be addressed by the program.
Strengths and Limitations
This is the first valid and reliable tool to access global health competencies for different disciplines. The survey demonstrated good internal consistency and validity. The strength of this study is that it contributes to a crucial and emerging literature on global health education by developing and testing a tool to measure global health competencies using a multi-centered and interdisciplinary sample of health professionals from different disciplines. Another advantage of the GHC survey is its administration. It is an online survey, which makes it convenient to administer, and it has a reasonable completion length (about 10 minutes). Our study also had limitations: criterion validation was not assessed, and we administered the survey in English only, despite some health professional training programs in Canada being offered only in French. Despite a low response rate, we did have good representation from a variety of health disciplines.
Implications for Future Research
Future studies are needed to examine the use of this scale to assess effects of programs to increase global health competencies. Confirmatory Factor Analysis (CFA) can be used to confirm the EFA model to evaluate adequately.
Similar analysis of the data obtained in other provinces in Canada would be desirable to assess the scope of the questionnaire performance. The use of the GHC Survey in other countries should be considered with adaptation of the instrument such as language and inclusion of domestic global health issues pertinent to the country. There is also a need for a criterion validation since there is no gold standard questionnaire to assess global health competencies across disciplines. For each of the following topics, please indicate how knowledgeable you are in the topic and the level of relevance it has to your education.
APPENDIX
Confidence Level
Not at all confident Somewhat confident Very confident 1.1 language barriers and their adverse impact on health and health care.
1.2 Access to health care for low income nations.
1.3 The relationship between ethnicity and access to health care in Canada.
1.4 Health care models that may enhance access to care.
1.5 The relationship between income and health.
1.6 The relationship between health literacy (the degree to which individuals can obtain, and understand basic health information and services needed to make appropriate health decisions) and health.
1.7 The relationship between work and health.
1.8 Mechanisms of how socioeconomic position could impact health.
1.9 Environmental health and socioeconomic position.
1.10 Housing and health status.
1.11 The relation between Food security, socioeconomic position and health.
1.12 Health outcome discrepancies among different ethnicity, language, religion and cultural beliefs in Canada.
1.13 Mechanisms for explaining why racial and ethnic disparities exist.
1.14 Racial stereotyping and clinical decision making.
1.15 Health equity (a health inequity is an avoidable difference in health between more and less advantaged social groups).
1.16 Gender and access to health care.
1.17 Patients characteristics (eg.gender/sex, language, religion, etc.) and access to health care.
Part 2: Global health skills self-assessment work with patients with different linguistic, educational, socioeconomic, and cultural backgrounds Please rate how strongly you agree or disagree with each of the following statements by placing a check mark in the appropriate box. 3.4 Having peer education: student led seminars and journals clubs on global health issues.
3.5 Knowledge about how travel and trade contribute to the spread of communicable diseases.
3.6 Relationship between health and social determinants of health, and how social determinants vary across world regions.
3.7 Cultural competency: understanding how cultural background, socioeconomic status and language barriers can influence access to care and health outcomes.
3.8 Relationship between access to clean water, sanitation, and nutrition on individual and population health.
3.9 Understand the relationship between health and human rights.
3.10 Having a mentor for Global Health training and knowing who are the local global health champions.
3.11 Having a family physician and/or nurse, occupational therapist and/or physiotherapists supervision on international electives.
3.12 Have frequent feedback during the learning process related to global health competencies.
3.13 Have clinical rotations that enable work with disadvantaged or marginalized populations either domestically or internationally.
3.14 Have a learning guide to help develop and self-evaluate personal global Health competencies.
3.15 Have training in the social determinants of health and the health issues associated with poverty. 
